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Science RequirementsScience Requirements
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Science Requirements - AstrometryScience Requirements - Astrometry

• Precision of Individual Astrometric Measurements

• Accuracy of Mission Determinations of Position, Parallax,
and Proper Motions of 50 µas and 70 µas/yr for 2.5 Year
Mission for 9th Magnitude

• Applies to 90% of Unconfused Sources With Remaining
10% Not to Exceed 2 Time Accuracy

• Coverage is for >98% of Sky
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Error Budget Trees – AstrometryError Budget Trees – Astrometry

• Single Measurement Along Scan

– Cross Scan Attitude Knowledge Requirements

• Mission
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Astrometry, Single-Observation Error,
In-Scan

Astrometry, Single-Observation Error,
In-Scan
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Astrometry, Cross-Scan, Unbinned
Single Measurement

Astrometry, Cross-Scan, Unbinned
Single Measurement
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Astrometry, MissionAstrometry, Mission
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FAME 2.5 Year Mission GeometryFAME 2.5 Year Mission Geometry

100100100PM Latitude

334354PM Longitude

100100100Latitude

5886100Longitude

657998Parallax

35 Degrees40 Degrees45 Degrees

Percentages of Sky FAME Can Meet or Exceed 50 uas (Position,
Parallax) and 50 uas/yr (Proper Motion), for 3 Nominal Sun Angles

and Assuming a 580 uas Single-Measurement Standard Error

Nominal Sun – Rotation Axis Angle
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FAME 2.5 Year MissionFAME 2.5 Year Mission

Minimum, Median, Average, and Maximum
Units uas and uas/yr

51.136.636.125.653.037.637.324.353.638.938.727.5PM Latitude

94.158.964.218.482.052.055.419.173.246.947.920.0PM Longitude

35.226.225.918.637.726.926.820.137.827.927.819.1Latitude

67.142.846.814.160.037.839.915.351.534.035.015.4Longitude

68.541.140.320.761.438.135.922.455.036.133.823.4Parallax

236285476239220548547993701959854808430Counts

MaxAvgMedMinMaxAvgMedMinMaxAvgMedMin

35 Degrees40 Degrees45 Degrees

Sun – Rotation Axis Angle
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FAME 2.5 Year MissionFAME 2.5 Year Mission

98100100PM Latitude

485462PM Longitude

100100100Latitude

98100100Longitude

8698100Parallax

45 Minutes40 Minutes35 Minutes

Percentages of Sky FAME Can Meet or Exceed 50 uas (Position,
Parallax) and 50 uas/yr (Proper Motion), for 3 Spin Periods (35,

40, and 45 Minutes), Nominal Sun Angle of 45 Degrees, and
Assuming a 580 uas Single-Measurement Standard Error

Spin Period
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FAME 2.5 Year MissionFAME 2.5 Year Mission

Minimum, Median, Average, and Maximum
Values for Spin Periods of 35, 40, 45 Minutes,

Based on uas and uas/yr
Precession Cone Angle is 45 Degrees

55.641.341.128.953.638.938.727.548.936.336226.0PM Latitude

76.849.850921.273.246.947.920.067.643.844.918.9PM Longitude

39.029.629.520.237.827.927.819.133.226.126.017.9Latitude

54.436.137.116.451.534.035.015.447.431.832.714.5Longitude

58.038.335.925.655.036.133.823.450.833.831.622.4Parallax

175076071837719598548084302226977924505No Obs.

MaxAvgMedMinMaxAvgMedMinMaxAvgMedMin

45 Minutes40 Minutes35 Minutes

Spin Period
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Observation Density DistributionObservation Density Distribution

2.5 Year Mission, Sun – S/C Rotation Angle 45°, Spin Period
40 Minutes, Precession Period 20 Days
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Histogram of Parallax Error for Sun-Rotation
Angle ψ of 35, 40, and 45 Degrees

Histogram of Parallax Error for Sun-Rotation
Angle ψ of 35, 40, and 45 Degrees

Error Bars are 1 σ, Assuming Poisson Statistics for Each Bin
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Error in Parallax σπ
(1 of 3)

Error in Parallax σπ
(1 of 3)

Different Precession Periods
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Error in Ecliptic Longitude σλError in Ecliptic Longitude σλ

5-Year Extended Mission



001214FAME_SRR_Error.17

Error in Ecliptic Latitude σβError in Ecliptic Latitude σβ

HIPPARCOS
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HIPPARCOS Observation DensityHIPPARCOS Observation Density
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FAME 5 Year MissionFAME 5 Year Mission

17.213.513.69.0PM Latitude

24.516.517.17.3PM Longitude

22.519.219.215.2Latitude

33.623.523.711.0Longitude

37.225.223.216.5Parallax

3797170916001009Counts

MaxAvgMedMin

5-Year Mission

Sun-Rotation Axis 45 Degrees
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Science Requirements - PhotometryScience Requirements - Photometry

• Precision of Individual Measurements in Astrometric and SDSS Filters
to mmag at Mv = 9 Degrading to 40 mmag at Mv = 15

• Mission Instrumental (Astrometric and SDSS) Systems Precision of 0.1
mmag at Mv = 9 to 5 mmag at Mv = 15

• Observations on Instrumental System for Astrometric CCDs and on
SDSS System for SDSS Filters



001214FAME_SRR_Error.21

Error Budget Trees - PhotometryError Budget Trees - Photometry

• Single Observation

– Astrometric CCDs

– SDSS Filters

• Mission
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Photometric Errors,
Single-Observation
Photometric Errors,
Single-Observation
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Photometric, MissionPhotometric, Mission
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Alignment Error TreeAlignment Error Tree

• Data Windows

• Acquisition Mode
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Data WindowsData Windows
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Acquisition ModeAcquisition Mode


